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(57) Claim 

1. A method of producing a layer of plastics material between ' vo 
glass panes, wherein the plastics material is fed in liquid form between 

the two glass panes being maintained parallel and sealed at the outer edges - 
thereof, and a pressure is exerted on the outer surfaces of the glass panes 
by means of pressure application devices movable over the outer surfaces of 
the glass panes, wherein one or a plurality of parallel pressure devices 
starting from one end of the glass panes are moved to the other end of the 
glass panes relacive thereto at a velocity related to the curing rate of 
the plastics material, said devices being guided in the area of the liquid 
surface of the plastics material so as either to press one glass pane 
against the other glass pane with the plastics material therebetween said 
panes standing vertically or in an inclined position and arranged at or 
upon a solid support, or to press the two glass panes against each other 
with the plastics material therebetween. 

2. The method according to claim 1, wherein the plastics material 
Is quickly cured by an Intense external radiation. 
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(54) Title: PROCESS AND DEVICE FOR PRODUCING A PLASTIC LAYER BETWEEN TWO GLASS PANES 

(54)Bezeichnuttg: VERFAHREN ZUR HERSTELLUNG EINER KUNSTSTOFFSCHICHT ZWISCHEN ZWEI 
GLASSCHEIBEN UND VORRICHTUNG ZUR DURCHFCHRUNG DES VERFAHRENS 

(57) Abstract 

A process and device for producing a plastic layer between two glass planes whereby liquid plastic is introduced be- 
tween two inclined or venical glass panes, the external edges of which are kept parallel and sealed. Both panes are pressed 
together by one or several parallel rotating pressing means which engage their outer surface and preferably extend over 
their whole width. The pressing means can be moved ^rom one end to the other end of the glass panes, over their entire 
length, at the curing speed of the plastic. 

(57) Zusammenfassung 

Ein Verfahren zur Herstellung einer ICunststoffschicht zwischen zwei Glasscheiben und eine Vorrichtung zur Durch- 
fQhrung dieses Ver^ahrens, wobci zwischen die beiden schrag oder senkrecht gestellten, an ihrem ausseren Rand parallel 
gehahcnen und abgedichtelen Glasscheiben der Kunsistoff in nossiger Form eingefiillt wird, zeichnen sich dadurch aus 
dass die beiden Glasscheiben jeweils an ihrer Aussenfiache durch eine oder mehrere von parallel gefilhrten, vorzugsweise 
iiber die gesamte Glasscheibenbreite reichenden, drehbaren Andruckvorrichtungen gegeneinander gepresst werden, die 
uber die gesamte Lange der Glasscheiben bewegbar sind und dass beginnend am einen Ende der Glasscheiben die' An- 
druckvorrichtungen zum anderen Ende der Glasscheiben relaiiv zu diesen mit der Aushanegeschwindigkeit des Kunststof- 
fes bewegt werden. 
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This document contains the 
amendments made under 
Section 49 and is correct fo, 
printing. 



whole space between the glass panes until an opening provided in the 
spacer for the ventilation is closed. The recession or reformation of 
the bulge of the glass pane may also be effected additionally by 
means of a suction cup connected by a hose to a subpressure source. 



Furthermore, from DE-OS 27 28 762 a method is known of producing a 
laminated glass pane, wherein the space between two horizontal panes 
maintained parallel to each other by a spacer is filled with a 
plastics material. Measures to avoid the tendency of the glass panes 



pressure of the plastics material filled in and by the weight of the 
upper glass pane, are not considered in said publication. 

Another method of producing laminated glass panes is specified in DE- 
IS OS 26 06 569. According to said method, the plastics material is 
filled into the interspace between the two glass panes in the in- 
clined position and the curing proper takes place in the horizontal 
position. 

20 Further, from DE-PS 27 37 740 a method is known of producing a la- 
minated glass gQngicit i hng >^of two glass panes and one intermediate 
layer wherein an already finished layer of plastics material is glued 
as intermediate layer between the glasr panes, and the glass panes 
are pressed against the layer of plastics material by means of ro- 
25 tatable rollers in order to avoid gas bubbles in the adhesive lamina. 

This method of bonding glass plates and intermediate layer is, how- 
• ever, expensive and requires, moreover, a pre-fabricated layer of 
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10 to bulge outwards axid inwards, respectively, which is caused by the 




In the methcx3 according to the invention filling process and curing 
process are combined whereby a large number of technical problems are 
overcome as they occur e.g, when the glass panes are brought in the 
vertical position to render possible a good inflow of the plastics 
5 material and to avoid inclusions of air bubbles. With the filling and 
curing process according to the invention a high static pressure 
which would destroy the necessarily soft sealing of the edges and 
would cause a tendency of outward bulging of the glass panes is not 
built-up even when the panes are set up vertically. The production of 
10 glass panes of a uniform thickness and very large dimensions is 

guaranteed. It is no problem to separate the finished sheet of plas- 
tics material from the glass panes when a plastics material is used 
which does not react with glass or when the inner surfaces of the 
glass panes are provided with separating agents before the filling 
15 process is started. In particular the method according to the inven- 
tion gives the possibility of the combined production of very long 
laminas of plastics material. In particular, it is possible to pro- 
duce laminated glass panes by the method according ,to the invention 
in a simple way and of high quality. Laminas of plastics material may 
20 be obtained up to any arbitrary filling level which are blomclooo ^ and 
free of air bubbles. 

Due to the quick curing of the plastics material it is possible that 
the devices to achieve a pressure (pressure devices) keep the glass 
panes separated at an exact distance during the filling process, that 
a quick polymerisation of the plastics material is initiated, and 
that the plastics material now solidifying has no flow properties 




violet radiation, the ciaring rate may be determined quite exactly. In 
order to consider production errors due to aging processes of the 
radiaton source, its intensity can be regulated. 

5 A further development of the invention is that one or more radiation 
sources are located before or behind one of the two devices to 
achieve pressure and are movable together with them. Depending on the 
sensitivity of the material to be radiated and its thickness the 
curing rate can be determined by switching on a plurality of light 

10 sources respectively arranged between said devices. 

A further development of the invention is that the plastics material 
is fed in in conformity with the rate of motion of the pressure de- 
vices which are respectively guided in tfie area of the liiguid surface 
15 of the plastics material. This allows that only the rate of inflow of 
the plastics material must be controlled when the rate of the pres- 
sure devices and light sources is constant, 

A further development of the invention is that the plastics material 
20 is filled in and the devices to achieve pressure are moved such that 
said devices are always in the area of the liquid surface of the 
plastics material. A constant filling rate is assumed therefor and 
the rate of the pressure devices and of the radiation path is adapted 
to the liquid surface of the plastics material. For example, when the 
25 liquid is supplied uniformly, the filling rate is halved when the 
interspace between the glass panes has been doubled. 



after the other one through the positioning station and, e.g. through 
the radiation station. 

The devices to achieve pressure must not fulfill specific require- 
5 ments. Besides drums and rollers hoses filled with liquid may be used 
which have a more gentle effect on the surface. In order to prevent 
the glass surfaces from being scratched, it is also possible to pro- 
vide a protective sheet or film between pressure devices and glass 
panes. 

10 

The devices to achieve pressure may be provided alternatively also 
with pneumatic, hydraulic or ^nechanic (with spring action) control 
devices which effect an exact pressure compensation over the total 
surface of the glass pane when the pressure devices are moved. 
15 It is also possible to move air-cushion developing aggregates rela- 
tive to the glass panes whereby their surfaces are in no way damaged 
due to the non-contact pressure effect. 

A further development of the invention is that it is also possible to 
20 process besides cne-component plastics materials multi-component 
materials. When surplus of plastics material (fat edges) occurs in 
the interspace between the glass panes when the plastics material is 
filled in, it is possible to convey the liquid to be filled in by 
means of a thin hose, for instance a sausage skin, into the inter- 
25 space between the glass panes until up to the upper liquid level and 
to heave it (the hose) continuously up and outwards with the liquid 
^^?-^^'-j4X level. The ratio of processing time to curing time in the presently 
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A further development of the ir mention is that the temperature of the 
glass pane and of the liquid plastics material to be filled in is 
different. When, for example, the plastics material to be filled in 
is heated, a precipitate is formed dLmmediately at the upper edge of 
5 the liquid column on the surface of the glass which counteracts the 
adhesion of plastics matericQ to the glass. 

The invention will be explained Jhereinafter by means of the drawings. 



wherein 
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Fig. 1 illustrates an embodiment of the apparatus according to the 
invention. 

Fig. 2 illustrates another embodiment of the apparatus according to 

...the invention, and.. _ 

15 Fig. 3 illustrates an embodiment of the apparatus according to the 
invention v?herein a plurality of drums and radiation sources 
are provided. 

Fig. 1 shows a vertically positioned pane unit comprising two glass 
20 panes 1 , 1 and a spacing piorooj ^or a spacer 2 which are held in posi- 
tion by pressure devices in the form of drums or rollers 4 running 
before and behind (said panes) v^en liquid plastics material 3 is fed 
in the interspace 5 between said panes. Especially with a vertical 
arrangement it is possible to produce pane units of wore than two 
25 panes 1 at the same time, by filling the interspaces between the 
glass panes simultaneously with liquid plastics material 3 v^ich 
equires special attention for example when the distances between the 



Contrary to the enixxSiments according to Figs • 1 and 2 the latter 
embodiment does not require a device for moving the devices to 
achieve pressure. Instead a moving device for moving the glass pane 
unit must be provided. As both moving means may be implemented in any 
5 way desired, it was renounced to illustrate them. 

The embodiments were explained in connection with the use of drums as 
devices to achieve pressure- Meanwhile, however, rotatably mounted 
rollers turned out to be good in practice. However, also a number of 
10 other pressure devices such as those referred to at the beginning are 
imaginable without cutting down the advantageous effect of the appa- 
ratus according to the invention. 
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serially arranged are produced for forming a multiple laminated glass pane. 

10. The method according to one of the, preceding claims, wherein 
after having produced one or a plurality of layers of plastics material 
between two and more glass panes one or a plurality of further layers of 
::l5St1cs material are added to an original laminate of glass panes and of 
multlnle laminated gla^s panes, respectively. 

11. An apparatus when used to perform the method according to one of 
the claims 1 to 10, wherein one or a plurality of pressure devices guided 
in parallel are provided which are provided either above one of the glass 
panes and press it against the other one standing vertically or in an 
inclined position and arranged at or upon a solid support, or are provided 
on the surfaces of the two glass panes and press the glass panes against 
each other, and that a device is provided for movement of said pressure 
devices relative to the glass panes or vice versa. 

12. The apparatus according to claim 11, wherein the pressure 
devices extend over the total width of the glass pane. 

13. The apparatus according to claims 11 or 12, wherein one or a 
plurality of radiation sources are located between two or a plurality of 
pressure devices. 

14. The apparatus according to claims 11 or 12, wherein a heating 
source Is provided in the pressure devices, 

15. The apparatus according to one of the preceding claims, wherein 
the pressure devices are rotatably mounted drums, rollers or flexible hoses 
filled with liquid, the pressure effect of which Is controllable 
selectively hydraullcally. pneumatically or mechanically, or that the 
pressure devices comprise aggregates developing air cushions. 

16. A method of producing a layer of plastics material between two 
panes substantially as hereinbefore described with reference to the 
accompanying drawings. 

17. An apparatus as claimed in any one of claims 11 to 15 
substantially as hereinbefore described with reference to the accompanying 
drawings. 
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